Aging is marked by a decline in cognitive function, which is often preceded by losses in gray matter volume. Fortunately, higher cardiorespiratory fitness (CRF) levels are associated with an attenuation of agerelated losses in gray matter volume and a reduced risk for cognitive impairment. Despite these links, we have only a rudimentary understanding of whether fitness-related increases in gray matter volume lead to elevated cognitive function. In this cross-sectional study, we examined whether the association between higher aerobic fitness levels and elevated executive function was mediated by greater gray matter volume in the prefrontal cortex (PFC). One hundred and forty-two older adults (mean age = 66.6 -years) completed structural magnetic resonance imaging (MRI) scans, CRF assessments, and performed Stroop and spatial working memory (SPWM) tasks. Gray matter volume was assessed using an optimized voxel-based morphometry approach. Consistent with our predictions, higher fitness levels were associated with: (a) better performance on both the Stroop and SPWM tasks, and (b) greater gray matter volume in several regions, including the dorsolateral PFC (DLPFC). Volume of the right inferior frontal gyrus and precentral gyrus mediated the relationship between CRF and Stroop interference while a non-overlapping set of regions bilaterally in the DLPFC mediated the association between CRF and SPWM accuracy. These results suggest that specific regions of the DLPFC differentially relate to inhibition and spatial working memory. Thus, fitness may influence cognitive function by reducing brain atrophy in targeted areas in healthy older adults.
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Introduction
Healthy adults lose approximately 15% of their neocortical tissue between ages 30 and 90, with disproportionately higher losses in areas supporting executive control, such as the dorsolateral prefrontal cortex (DLPFC) (Jernigan et al., 2001; Raz, 2000) . These volumetric losses in late adulthood often precede, and lead to, decline in executive function (Raz et al., 2005) .
Despite this disheartening view of the aged brain, there is promising evidence that age-related cognitive decline might not be as immutable as previously thought. For example, both high cardiorespiratory fitness (CRF) and physical activity levels have been consistently associated with the maintenance of cognitive function across the lifespan, including a reduced risk for developing Alzheimer's disease and a slower progression of cognitive problems in cognitively impaired patients (Andel et al., 2008; Heyn et al., 2004; Kramer et al., 1999; Podewils et al., 2005; Yaffe et al., 2009 ). Cross-sectional neuroimaging studies have supported these results, finding that higher CRF and/or physical activity levels are associated with greater prefrontal cortex (PFC) volume (Colcombe et al., 2003; Gordon et al., 2008) and greater hippocampal volume (Bugg and Head, 2011; Erickson et al., 2009 ) in older adults. Randomized clinical trials have demonstrated that participation in moderate intensity aerobic exercise improves cognitive function in older adults, with the greatest benefits occurring on measures of executive control including inhibition, task-switching, and the coordination of multiple tasks in working memory (Colcombe and Kramer, 2003; Colcombe et al., 2004; Hawkins et al., 1992; Kramer et al., 1999; see Hillman et al. (2008) for a review). Likewise, randomized interventions have shown that moderate aerobic exercise results in increased gray matter volume in the PFC after just 6 months of exercise (Colcombe et al., 2006) 0889-1591/$ -see front matter Ó 2011 Elsevier Inc. All rights reserved. doi:10.1016/j.bbi.2011.11.008
